Design of bifunctional oligonucleotide intercalator conjugates as inhibitors of gene expression.
Oligonucleotide-intercalator conjugates have been designed to control gene expression at the translational and transcriptional level. The intercalator provides an additional binding energy when the oligonucleotide binds either to a complementary sequence on a single-stranded nucleic acid or to a homopurine.homopyrimidine sequence on duplex DNA. The oligonucleotide-intercalator conjugate can arrest translation of a mRNA (the "antisense" strategy); it can block transcription of DNA (the "antigene" strategy). Some of the intercalators that we have chosen can induce irreversible reactions in their target sequence. Here we summarize the reactions that can be targeted to specific sequences of duplex DNA. Phenanthroline induces cleavage of the two strands of duplex DNA in the presence of Cu(II) and a reducing agent. Ellipticine derivatives can be used to photo-induce cleavage. Psoralen derivatives can cross-link the two strands of DNA under near UV irradiation. In all cases the chemical or photochemical reactions are targeted to a specific sequence of duplex DNA.